Enhanced sample multiplexing for nitrotyrosine-modified proteins using combined precursor isotopic labeling and isobaric tagging.
Current strategies for identification and quantification of 3-nitrotyrosine (3NT) post-translationally modified proteins (PTM) generally rely on biotin/avidin enrichment. Quantitative approaches have been demonstrated which employ isotopic labeling or isobaric tagging in order to quantify differences in the relative abundances of 3NT-modified proteins in two or potentially eight samples, respectively. Here, we present a novel strategy which uses combined precursor isotopic labeling and isobaric tagging (cPILOT) to increase the multiplexing capability of quantifying 3NT-modified proteins to 12 or 16 samples using commercially available tandem mass tags (TMT) or isobaric tags for relative and absolute quantification (iTRAQ), respectively. This strategy employs "light" and "heavy" labeled acetyl groups to block both N-termini and lysine residues of tryptic peptides. Next, 3NT is reduced to 3-aminotyrosine (3AT) using sodium dithionite followed by derivatization of light and heavy labeled 3AT-peptides with either TMT or iTRAQ multiplex reagents. We demonstrate the proof-of-principle utility of cPILOT with in vitro nitrated bovine serum albumin (BSA) and mouse splenic proteins using TMT(0), TMT(6), and iTRAQ(8) reagents and discuss limitations of the strategy.